NTEREST in the development of short-stature wheat varieties adapted to the various wheat producing areas of the United States soon followed the introduction of short-stature wheat strains from Japan. According to Vogel et al. (7), 'Norin 10', C.I. 12699, was the first shortstatured variety which approached the desired combination of plant height, lodging resistance, and kernel type. This germ plasm has become the foundation for breeding shortstatured wheat in this country. McNeal et al. (4) in crosses of Norin 10 and spring wheats, found a 5-inch difference in height between the short-statured strains and commercial varieties on dry land and about a 9-inch difference when the same strains were irrigated. Johnson (2) presented data which indicated that the height reduction of tall and short varieties grown under adverse conditions is not equal if expressed in linear units but is proportional to their maximum height. Stickler and Pauli (6) found that the reduction in plant height is function of uniform shortening of most internodes and the peduncle. Nandpuri and Foote a found that tallness was partially dominant over shortness in three crosses involving Norin 10 and that the responses were controlled by a small number of genes. A heritability estimate of 88.4% for plant height was obtained.
Ausemus (1), in 1943, reviewed the literature on inheritance of resistance to stem rust and cited cases of simple as well as complex inheritance.
More recently, Aslam 4 reported 3 independent factors conditioned the segregation of resistant )< resistant parents involving 'Kenya Farmer', 'Kenya 58', and 'Kenya 117A'. The results from resistant X susceptible crosses were explained by the presence of two or more genes for susceptibility.
The results of studies of seedling resistance to races 11 and 38 were explained by the interaction of 3 independent genes governing resistance and 1 gene governing susceptibility.
Fuad~ found that Kenya Farmer had 2 factors for resistance to race 15B and 3 other factors for resistance to race 11 that were partially dominant and had a cumulative effect. In 'Fron.tana' he found 1 gene conditioning moderate resistance to race 15B and 2 genes conditioning moderate resistanace to race 11.
MATERIALS AND METHODS
The parent varieties used were 'Milam', 'C.I. 13369, and an experimental strain Norin 10 ),( (Nebraska 60 )< 'Mediterranean'-'Hope', C.I. 12500), hereafter referred to as Norin 10 >( C.I. 12500. Milam, the normal-height variety is resistant to stem rust races 11, 15B and 29 whereas Norin 10 :x( C.I. 12500, the short- strain, is susceptible to stem rust races 11 and I5B but resistant to race 29.
All plants measured for height were field grown 4 inches apart in 10-foot rows spaced 1 foot apart. Thus, 30 plants were grown in each row except for the F, generation where the number of seeds was smaller.
The F= plants, grown in 1957, were pulled at maturity, measured for plant height, and threshed individually to provide seed for the next generation. In 1959, 439 F~ rows were grown. Ten randomly chosen plants from each row were pulled, measured for plant height and length of the first and third internodes below the peduncle.
A more limited group of 86 Fa lines and 6 F~ lines derived from each Fa grown the previous year were grown in 1960. Ten randomly chosen plants from each row were pulled and measured for plant height.
Inheritance of resistance to stem rust races 11, 15B, and 29 was determined from the reactions of Fa seedlings grown in the greenhouse. Fifteen seeds from each F= plant were sown in 4-inch clay pots. After growing 8 days, the seedlings were inoculated and placed in a humidity chamber overnight. The lines were classified for their rust reaction according to the nlethod described by Stakeman et al. (5) when rust developed.
Heritability estimates for parent progeny regression are described by Mahmud and Kramer (3).
EXPERIMENTAL RESULTS AND DISCUSSION

Inheritance of Plant Height
The means, variances, standard deviations, and standard errors for the parents F~, F~, Fa, and F4 generations are presented in Table 1 . Tallness appeared to be dominant or partially dominant based on the mean height of the lVl generation. The high variance for the F a lines grown in 1960 could be the result of the selection of Fa lines covering the range of plant heights but not including all of the genotypes present in the original Fa population.
The distributions of plant height of the entire Fe population, the portion of the Fe carried into the Fa, and the means of the Fa are given in Figure 1 . If the mean height of the Fa lines was shifted 1.44 inches higher it would coincide with ~:he mean of the Fe population. The mean of the tall parent would be .87 inch shorter than expected, but the mean of the short parent would nearly coincide. It appears that the environment was more favorable /:or the expression of plant height when the F2 population was grown than when the F a lines were grown. 
